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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the logic 
simulation system which can suppress increases in the 
processing time of compilation and the generating 
process time of object codes and actualize simulation in 
an adequate processing time even if em HDL (hardware 
description language) description quamtity increases in 
a process for generating a program for elaboration of a 
compilation type HDL simulation system. 

SOLUTION: The system which perfomns logic simulation 
by converting hardware specifications to be designed 
which are described in VHDL into a C-language program 
is equipped with a low-order module number counter part 
2 which counts component instances appearing in the 
VHDL description in the process for generating a program 
for elaboration and a simulation code generation part 3 
which generates a function of the program each time the 
counter value of the counter part 2 reaches a specific 
reference value M. 
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C3 ^ 7 A ^ jSirt L /ciaiiiKdEr- #j o r , 

iijiEtt^ia^i? ib ^ ^ «fii-r s 7t 00 ^asis s 

^'^^ 6^^^. 
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rmrfa:/ D ^ ^ A o |.i»:^£:^fifc-r s *Q:3S ^: . 



(3) 0-260997 

t^iay— K^r^ v-^^^f ^L-L, t^^=7-< -fy ^) h(r> 

10 [0 00 1 ] 
[0 0 0 2] 

— Kf>:iiT|5i&-i-fg (HDL) tCcfcl3l2i^L, CAD^^ 

v^-rA (cj ve*^ — ->^-r A) ^5^J>^ L Toasts] »Sco 

cr>j:9/jrHDL(«iJ:6 ft ^laid! «r ^ tf ^HE-T ^tL¥>(Oi> 

v-^zi.L — (HD L v'^ ^ t^-"<$^) ^fif^^i^T^.^So 
HDLtCrfi, ifr-^^?i6^^Cl:3: VHD L (VHSIC 
hardware description Ian 
g u a g e) ^fcr±V e r i 1 o g H D L ifl^Xt: < ttM ^ 
iX-Cl^6o ^^!^-r61l2COHDLl5a5ri, VHDLtai^ 

[0 0 0 3] v'^ ^ U-— i^a >^ • v-:^x -^ri, il^ 
/^■S^^^n^T A(C^^L. :iO>^ni^^^^=' ^'^^'r/l- 
(0 0 041 v-^ 3. U- — v'g >'(7):/c3-fe:^Ji. HDLIE 
40 yTf.U^-z/B ^'(elaboration) RXJ^:i(r>y^ 

a V^ru A&T/;?^7^" h ;^ V h |^fT>^ p ^ ^ A 
[0 0 0 5] :^9^^ly-'iyal^my^^iyyJ^n. HDL 

^'Jrtl^VHD L^V e r i I o g HD L<7):/ u -fe-;;^-^-?^ 
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(0 0 0 61 tZ^X-. Wx^f C-i-^:/c2:/^ A(C^3(r^ 
::^3&^ 3 > Y /u U7t i: # (75 3 V yUB^ra -e # 

—A'*: hT u-f iJ'^^^— K-t/i-*^-f ^-j^i^^ 

) ;&^*< 1 Ba!»2J- 

I 0 0 0 7 1 0 6 fi. ^3|e^j^lc:}S^,^"C, @ 2Jc^-r V 

HD LiaiK^M^^-^^^ ^3eKi^— 3 >^=r— kcocb:M 
J:6 J:(2^«^J$:^-rE[-e^^. |g 6 {c:i3i^-C. io~l 

3^T0, IS'-lS^rS. 20'-23tTg, 25 — 28 
C2, C3, C4<0^^)tJ^V — 3 Vffi=r— K (i^T^ 

ftr-ii, =1 VTjf— h • v:^^?^ ^-j^^istc 1, C2, 

C 3, C 4:^TCO^^^U— • =r— K^P — 6019 

!!ifenew 1 i b 1 exl s t r uc tur eF^t^ 

ttl;t/ Lrt^-So ZiOtLih. VHD L|2a^=t^(Cn®cr>3 V 

r 3 * n J ^Jx.f^ 1 0 o o Q m<r>'^/\^i>>h 

3 0 0 O 0^7^— h p« >- ^eJl±tC/£^>o ti&-:3T. 

-tntc^^oT"^^ 7}fu — i/3 • zi— Kco^v/^-r 

[0 0 08] 

e^3 >- • Kt^^^vz-^Y/L-B^P^ifi^ti;;^!!:!^. :r^v>:«i 
[0 0 0 91 ^CTv *:M§^cog6^ti. ^ 

>'l-:3^5t:(7:)HD L v-^ v/a • v^;^ A 0 :3i ^ 
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e 

[ 0 O 1 o J 

# (c S fit -r S ftflfaTtt ^ >^ " « 
( O O 1 1 ] BP*?. ;$:'>^7'-Mi, HD Ll5x&:d*^«^Jx. 
/u) o|ail^S<7>^^ (^^^^^-hfli) ;ft«::*^#t^*i-8^tc, ^ 

(0 0 121 ^ff*f^<7)--N- K^>^r 

( 0 0 1 3 1 EP-^, ;*cy':^7'A*i, HD LlEMs&^bt^ll:^ 
( 0 O 1 4 1 

50 K'm\(n'mmm) giii^;*:iii£?^^(^^{^-r6v':^7^ 
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(0 0 15] a2ic^-r<t 
»0^^[slS^$:VHD Liable J: 0 tt^l2^$:fT/J^ 5 # 

5« /jr:*;, VHD L M^rsiSt^, ^ilJ^c^^^ol^r 

ISBN4-5425-40 1 36 — 7J /iT^tO 

{i/:^^- umm *v';^rA«, @ i Ic^-T J: 5 H 
^ l^—i^a K^^f|53 ^ . v-^^C C^gVr* 

[00161 HD LiatSfB 1 (i, VHDLl^i: 9 faj® ^ 

0 2<C^-t-J: 5(C, Fentity e x 1 J 
structureirl^ ^^S^<7> T — ^T* ^ ^ ^ ( a r 
chi tecture) Olail!-e^>S O 2 1 , 5 tr 

10 0 17] T^a^v^^-'/l-a:;* l> Vi$r^2l:J, HDL 

4. 4 2, 5 1, 5 8tT@(D3tdiffl^-r5o 3 
I0018] ^ v-H K^^^ 3(^, iTr^ 

Lfcj;^«^. s?»MI^«a5 4tg|«5>w)WJ^as^5 5^^^ 

tt. Tffi^v>^">'i-»^'^>^^§ii2{c^ t) ■J':/ h^tv 
(00 191 ^ v-H :^=i" KlS1Sil5 6li. ^ 
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V e ^ - (T^iSfg^F^ Jb(c«m-r -5 «i>o*&3S>^|ltT-r 
^ 5 VHD LlBx&35^faiS^ixTt>5. :i(7>VH 

DLfa3K&ii^^n't:v>-5^-<:/^ y^iifiF'j:!^^ r 1 i b 

[0 0 2 01 *-f, Ttt:^^^^ — v'l-;?/ ^^>'^^2;5i:?^ y 

T^i^-c {/7 0V hfii: j ==0) . m%^^mnm'^^<rym 

Do 

[ O O 2 1 1 s!! r^-, 1 0(0=i>7j?— -^V h • 

[00221 h comp=ne w v b 1 k O ; 

30 bin<loda = bind_^Y^^ U ^^^V't^^ 

^ ( h c o m p , ••■ ) ; 

St c ompone n t a t t r func {h 

c omp, " =iV7}^— >':^^>':^^'" , b i n 
d e d a , h O) ; 

^^-\^iax&f^on#g (n = o, 1, 2-') (cfi^^n 
ytff-^(?5r Kuj^ii, ftt;[](7>m-^ (^2-ei^so) cot- 

Kl/^ i n t s i g O ^S^S^ bT, Tints i g O 
+ nj t-r^o ccoj:5tc, 1 o(7>;=t:^7J<— h - Y 
iy::^^>:^X{:iM\^X . JigE 3 :^ h v h ^i^-T 

susu (7) cig^ (c m ±r -r* 5 o ?g o ^ ^ ^ „ 

(00 2 3] =L U- — ^^zi— K:fc;iJc^3fi. HD 
50 LiSeiP 1 VHD L 15x^^3(7) =r ^ V h • >r > 
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l^^ycC n {n=l. 2. 3, 4) 1 tti-T 

[0 0 241 ^L-C. U-— ^^a r^^r— K^fifefSS 

structure 0:3i^7j? -^a >'|§^f^ JCfct5:^"#" 
i iyBlym^<0^^n^ n e 

7^":?'«i^--C0 4?Y l-'^ parent ^^m\Zh^ij<0 

SSc g V SP"^ n e w 1 ibl e x 1 s t rue tu 

r e_c omp 0 (r>^\z.tii,tl^ ^ y^S 7) « ^ 

LT, T^^^>^— >'i-:3ti?>i^^^ 2 A^-fv^^ U ;^ h L 

^3li, HD Lia^icWlA^ib VHD L|5ja?1^ (?0^kCO=i> 

^J^"^:^ h - ^ ^:^;^3tc 2 ir^K^m-T k:^T'v^ 

S8. S2--y^— . Cr-eit, 0 2 JC;i^-t-4 2tf 
ES) . — Y±.^^Z\t. ti^i^^ 

>- . 3- K(7)m*$fe^Pi:B9*g. gp^new_l 

i b 1 ex 1 s t rue tu r e compO^'f' 

tCtH;^J-rS (J^^r- ^ •7"4 0NO. S 7) o 
[0 0 2 6 1 ^ LT, Tte^^^^ '-/'l-;^? ^>^^Zt^^ 

U b hX (;£i'>>'hMj=2) , ^x^;:^ 
3 K*^il5 3 I*, HDLlSt&^l VHDLIB 

ttj-r (;^7^?/-/S8, S2--y^->') o i^JiTl^«(ofei 
^^r^Dig-To HP*>. ^2tc^-r5 1 fTg<7)>< 
;3i3tC 3;d^^§i^ix6 C^Xs/^/S 3 <7>YE S) . j ( = 
2) i^M (-=2) (O^Sr^r-^j-Sr^it*, — h • 

3Sj::^ff-rSo BP*?, mi^y^^mmn e w_l i b l_e 
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xl s t rue tur e comp2 ^-^jTiJ£'t"So ^ 

c t ur e<75^^JJ^l^^v^3 >'M^n e w 1 ibl 

e X 1 s t r u c t u r e (O^lzH^^-t^ K^y- 

— v'a:/ - 3 — KiSrSftn ew 1 i b 1 e x 1 s 

tructure comp2 (O'^'frCtb;^ U. ^^l^^ 

Si52;&W:/i!^ y V {:^y- t^zfS 7 , S8) • 

[0 0 2 7] v'^ ^ U- — V'a >=r— H^fife^ 3li, HD 

>'>^^v;;^3tC4$:^<3ai-r (:^7^S':/S 8, S 2 

^S3(75YES) o j (=3) ;6<M (=2) cOflSF»-t?f:J 
i:f^^tc, >^x?^:?'S 7co*a3Stc5^tT-r-5« gp^, -f 

V;:<3tC 4{C^-r^::«^7JKlx— >3 V - K^iS 

ISfiC n e w 1 ibl exl s tructure c 

omp 2Cr>tt'{Ctb:^b, ^ >- i?^ ^ 2 d« -O- ^ y > h 

20 {:^'ryys7, S8) «kJc, HDLiate^iJcf^ 

ih. v'^ v's K^fife§!J3l:JM3m*Ji^T-rS 

KfEtgtSP6{Cli. |2l4{C.^-rJ::5t^. ^i«^nfcr 
--^"T P ^ ^ structure (O^^tJ^ U — ^xh > - 

=»"K (— SrP) d^^^rt^n^o ^7^5':^s4<7>^ta 

30 ^— /UL-Ct^6o ^5CO^;lfOO|g|Sn e w_ 1 ibl_ 

oxl s true tur e compOfi^ VjJ^ — ^ 

h ■ Y >';:^^ v;^ CI, C2(;o:i:^^^i^ — ^'^fr 

9;=f— K-C^^t? , 2{@B60&9^n G w_ 1 i bl_ex 
1 s true tur e comp2|i3:/ t}?— >- h 

• ^ v;^^ c 3 , c 4 (7>3:^ j}f 3 v^fr 5 

[0 0 2 81 ^c^-C% ttlMUfc J; S6f^tl^3(s:fe- 
gl2(OVHDLf2i&d^ib*fiS£;Ufc:ii74?U~ 

40 >- h-f >'^^^>'^:StC 1. C2, C3, C4^T(?3^^ 

4? U v-3 >• • Kd^[^ — <Oig^n e w_ 1 i b 1_ 

e X 1 s t r u c t u r ep'glC^^tU^te ^.(Tytz.}^. 

VHD Lfaxl?icn<@(Dci>jK'-;^i>' h • Y V >^ > :s: 
t^^i^t^^m-^ . ifife^ns^^Tjf u— -X3 >- • K 

C^;^X- h P« V 3 5*= nj;^i(cnc5« Z.(OtL^. n 

i^|^^t::;*c# < /i^S^^^Tj-Cu- — v-a > • n — K^^='>' 
[0 0 2 91 ^^ttSc^LX, ;*:|IMJi0^<7?:*r^r-#>n 

^iVTjT — h ' Y^v^^^v^^tCOoi^Tj^l^ — v'a 
5t? v =1- K^£r^rp-(7>gg^f^(cai;^?-r^<7>-cti/i;< . 
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— 4^ V h ' ^ 1^:^-^^ :/;^3t<^3i^7K u — v^3 > - =i — k 

;^i^h^&) ft^mt^, V H D L lEi^^c-^* 

ti^^ vz}?— ^> h . >r >^:^^>:^yc (HD LfHia!(OT 
(i^-^^-^W ^:i3^i^b-\^. m^mM (fi^J;tl^2) S 
t^PI&g 5<D 3^f g 2 6ff e) ^^^U, r(7>S 

Y/wiai3l^P^"C-:?»->'-:>:a: ^ h K ^^^"T -5 ^ ^ ^ 

\zm-^^:^ ^:>^^n7 o^^l.. ^ iblcSa:Mf5te^4 

^^'^M? on. HD LlEiS^ L (Cia^^ixrcVHD L 

r. 2 3-- 3 ifraco:^— 7- K r s i g n a 1 J i^ft 

lo o 3 o 1 M(ommnm i o^jgji^nicov'^T-A^i^ 

g^J$^J^^^7 3 1:3:, m^m:^^ 0 >^ i^ 7 O {z X f^^-^^h 

^-^l — y^ i^zj^ K^^^7 1 tcj; t:)^iS^ix/::C 
CI ^ 7 ^ «:l21gt-#- 6 . 

i^. VHD LIaie^i^^i^rv^5 7^ y i&ii ri i 

blj -^h^ tW^^'ri>o J^T, gl8(7>*7i:i— h 

r (;<7r>>' hffi i -o) , ig^^^iijftijffii^ 7 3 o^jffiis 
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[0 0 3 2] :ici-C, lo(Dft-^Smic^UTfi. eiT 
3£-r5. LTtt, eXTo i^x- hp« V h^t^T^ 

[0033] s t s igna 1 a t tr func 

(intaigO-f-n, SCALA L_S I GN A L , 
NU L L. h O) : 

-rSo VHUl.T — ^'r^^-Ym^f^<r>nmm (n = 

0. 1. 2 ••■) (cs#^ixrcft#<7>r K 

ft-i- m 2 TMiS 0) or KU;^ i n t a i g 0 $rSm 
iUr. i n t a i g O + n^-r-So l^25l^rt, ft# 

ii>^^^— ^-<r (1 trs' ^coft-§-) x-^sc^^^-r 
I 0 0 3 4 J ^ t — K^;=d<;^ 7 \ h 

DLtatSSJ 1 3&*<c5 VHD LlEjK&^fcam^ixrcfS^S n 
* 10^15 m-r (^7^ s':7"s 1 1) , mziz 
2 znn<^S Qt^^^^irh^ (^-r ?/:7^S 1 2COYE 
. i v'H K^;5fetli 3fi, 

7 0;*^^iDi7 f^V hfil i ^A;^l--r. ^< v P< — N CO 

(^^^S'^/S 14). wCO Tf J COg^^^f^, n e w__ 

u b s i g^SU^^ SUSU^I^f^. i coM^ 

10 0 3 51 ^LT, v^^ i K^jaaS 7 

If^, ^^IrJjbfc^afcf ^(^U?tti-r='- K5rr-^7^i!^^ 
-^structure 0^^4^U— l^^ScP^tCtti;^ 

[o o 3 6 1 efetc, > ^: ^ t — :>-3 v^— K^^^ 7 1 

li, ft^^S 0{c;:^-r5^7^" h;< hSrl^* f , BP^n 

e w 1 i bl ex 1 s t r uctur e sub 

s i g Q<D^\zmti-t^ {::^'r y^S\ » ^LX, 
t>^>'^m7 Oii^-Cyi^ ^) ;^>'h\^X (;S7 C>>' h^ii i = 
1) , v'^ ^ U — v'H K^idtSg 7 1 (i, HDLIB 

SO ^%lt^^VHUl^Uv^^(r>^<om^S \ (2 3^70) 
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— Kir^^S 0 (O^n^^ U"-:i>'a >• ■ n — }^<Dmti9ct 
^ CUft f , fiP^ n e w libl exl stru 

c tu r e s ub s i gO<7><^HCfcb;^-^S {y^J' 

1 3<7>NO, S 1 6) c 

[0 0 3 7 ] ^ur, ^ <>y^mi oif^^ ^) V 
LT ^> >- hfll i ^ 2) , v^^ ^ a ^rj— 

^$P7 1|jC. HD LlE^^ 1 35=^ib VHD Lfaii!4'<^*C0 

l-Cf^, fs#DO. Dl. D2, D 3ii-tn-en, ;& f^' 
>hMi = 2. 3. 4. 5<Ot^(^^i3 0i^Jx5, 
h(r>m^. i ^^N<73fl?iS:-c/j^v>/t*6. itji^oft^s i co 

e w 1 i b 1 ex 1 s true tur e sub 

s i g 0(Dc^\Ztnti^tL^ (y<i7^S/:rS 1 6) „ 

^7 11^. HDL|Et8[^l55*b VHD LlBxI&^COiJcCOft 

ixSc^7 1 13. SSrUl/^H^n e w_ libl_exl_s 
tructuTB subs i g6 ^^jgfe L . n <OMW 

e w 1 i bL exl s true tureP^ 

(ct±i/3-r5 (s^T yy'Si 5) . ^T. 5/ y^S l 7 
tC*5l^Xi = 7, 8, 9 t^^^t't^lZ^ :x.y^y^S 1 

Tt^U- — v'a - a — e w_ 1 i b 1 _e x 

1 structure subs ig6 =P ttj ^ il- 

6 (;^7^5':/s 1 6) , ^LT. :^7^s/:/s i 

N o t o r 31 i ^ T -r -5 o 

[0 0 3 91 ^O^^, v'^ ^ l^ — S^a V^— Kiafg^ 
s true tur etf>3i^7Klx — ix3:>'-cJ — K ( — 
^iX/Jlft-i-N (=6) {^»(7>ni^;}f >- ■ 3— K 

lil2<7>fa#S 0~D 3 ^7}f Ix— V • n-^ 
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[0 0 4 0] ^c^r% StaiLfcJ: 5(^. 011 liii^Jte 
:;^5<:«cJ:»9. @2(r)VHDLlEi^*^ib*;id<:Ufc^^>}?L- 
— -ixa >^ • =1— K (—SB) ^m-r^^ mix -er^, s 2 
lajc^-es^^ixfcs o—Q i^rcoft^i oi©(7>:ii7 

tKu— ^3 • =1— K;fi^f^— Oggifen e w_ 1 i b 1_ 

e X 1 s t r u c t u r eF^fC^iixSo ^<^1Zit>. 

VHD L|a^{Cn<@COft-^amd^^*ix64§'g', itfife^ 

[0 0 4 1 ] LT. ;*:|IJSJ^tlo;^^T-*>ix 

-r^tl^. (t-^?SiH^< Ot?^o-Ct>. ft-i-iOzii^jKL^ 

20 A^^#5c ifc, VHD Liax&frc^in^^m-^^3dH^< 

\^t^^ ^ 'ktL\t^:y^^'< /vz^mz^fi^X. ofazLhiVtfa 

2co^5£?^I|(0^;tf'g^*:?-li-y^ibf7D-e^b-5. EPib, ^1^0 
J<? mM^^n. Tffi^v^zi.— (VHD LlBiEr-ri^OTK 

[O O 4 2 1 1^1 2l3m3CO|gJfeJ10f^tcS.1>^-rS^>;^7^ 
tgcSJilti. :^1 i:m2 VHDLIE 

M^lHtt-rSo Tfi:^v^^-/u^;«?c>>^?'a5 2i3. mi 

^7 0I3, ll2O||J(fe?i0^7 O t f^^frC, HDLlSefB 
1 (CfHK^nytVHD LlBM|C*5V^-rS:-l'^tl.fcft-^^ 

(0 0 4 31 ^ IX — K^fi5£^8 

Ofi. MI5»^4^, Ngai^^7 2^, ^^5>f'J^/®^ 
8li:^S:^b. HD Llatg^UcjEtt^ixfc VHD Lfa 

j*-r5o Mfaf6t^4i3, mi o^jfe?i0ti<b(^m(c, zi^- 

50 • K<^tti;t;^$:^Ji^-r^^:iie><^''^^>--^M$rlBtifc 
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mifer^frL. '>>'^m7 0{zxy) ^ b^n 

[0 0 4 4] wC-C, M=2, N=6i:LX, @ 2 (OV 
HD Ll5Kl^**^b, x^- a >'^'- K^fifeSS 8 O 

^Sr ttL^th^ijco '7r ^ /Kctatg U r t> ct SU :7 r >r /u- 

^ixhos UNIX) (nmmM^hx^x'^m 

(mi i*bM3(D||3fiJ^Sicr)^?g0iJ 1 ) IBi, ^2, m 
3 0^3g|feJ^t^{C*3l^Tli, HD L|Ha5$rCmf§:/o 
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(mi;6*bm3(oi^jfe?^ti<o^-?^« 2) mi, m2, m 

3 0^3liS?g^{C*5l^Tt^. HD LlaiK&i: LTVHD L 
O^^^Sr^L:^*^, Ver i logHDL /^^f&(75HD 

(mi*^^m3oi^5£?^^<7>^?^«?i) 3) mi, m2, m 

3S«lffiar-^5. ^•?-y-:^yu=i>'e^ 

M-t 5/ hi-«.^^jc<t >?, mi&bvtmi, m2, ma*^) 

[0 04 5] 

HD LiaMt^^urt>^^?'j^5aj®^r^{^ i — 
i/3 v^^m-f s:: ^d^r-^s, 

[^iQtT^ffim/j^^Ki 

[^1] ^^Wi<r>mx<om:mmm\zmm't^^m^^%=^ 

[04] • ^- 

[1^7] m2(75||i£?^^{cBi^-r-5^S^>^ ^ U-^>a 

ho 

[(S9l m2cO||M?g^tcig{^^i-S^^;e? l^-S-3 • 
[g| 1 Ol m2Cr>^ifiJI^^(Cg^^-r'5^^7jf U-v^g V 

[01X1 SfJ^^^^CtcrfettS^^^KU-v-a > • ^- K 
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1 '"HD LiattlB 

4 •••SftMiaigiB w 



1 O — 2 6 0 9 9 7 



18 



7 1 -^^^ a: '>3 — K^fifeSP 

7 2 -NgE(StB 



imi] 



m4] 



HDLl 
(VHOLE2B) 



3-^ 



I 



□ma 



VBUP niB.1 ibl.ncl^t rue tur«( parent) 
VBUtP parent; 
I 



rm.1 ibl.jixl^ru6turft_cniv20iOL inttloO); 
r«tur«i(hO}: 



[g|2l 



imei 



vntitr nl 
and ai; 



Is 



irchitecture ttructure af EX1 Is 
ecMponeirt GEL2 

POft< 

10 : Iffi fait: 

11 ; In fait; 
C : In fait: 
<10 : out bit: 

); 



POft< 

D : in fait: 
OC : in bit: 
€ : out bit: 
)i 
•ml i 



Dl : 
02 : 
03 
C : 
OX 

00 t 

01 : 



signal 90.S1 
•ienal DO 
sional 
clonal 
• iBMl 
Clonal 
signal 
stsnol 
tibial 



bit; 
bit: 
bit: 
bit: 
bit; 
bitt 
bit: 
bit: 
bit; 



42 



51 



lain 
CI : SEL2 
port nape 

10 -> 00. 

11 -> 01, 

c & 
00 -> so. 

): 

cs : sas 

port aapC 

10 *> D£. 

11 •> 03;, 
C t 
00 o SI, 
)J 



C3 : OFF 
part aapC 
0">sa 

« -> cue 
0 oo 

): 

port ntpC 
0 => SI. 
CK-> OX. 
0 «> 01 

): 



10 



IS 



IS 



20 



VBUP n8m_lth1^x1_ctnKture(par8nt) 

VeUP parent: 

1 



anuvblkO: 

bindmfa ~ bln[Liibl.axU6tnjctufQ.s»IZ(h_coapv 

iMtAiflO*!!, intsi'oOfSL intsiflO^O. intftloOH ) 
st.«Oi9onant^ttr^ruio(K.eof^'Qr.bindada,hO) ; 



ae«.vbll((>: 

bindadi • blndLlibljuil^tnjctur«.$el2(h.caBp, 

lataloOU, IntslgOta, intaigO^ intaloOf-l ) : 
st.cai«xinant^ttr.hfftc(l^coifi.''c2",binda(fa.hO) ; 



hjtemp « fw«.vblk(>: 

bindbda » bindLI ibl^xl.stnjcture_idff(h_co^i, 

lotsisO^. IntviflOtr, intsia0^3): 
st..famx)nant^ttr_ftRc(h..oai«>. 'c9*,bindeda. M> ; 



h_cfMP ^ nsflLvbtliO: 

bindada - bindLI ibt_nl_structurBudf HKjcdip. 

intaifllHU intsigO*r, intaloOH); 
•t^ovonent^tt r.ArcClucovp. "c4*. b I odeda. M» : 

retum(hO); 



end alructura; 



(10 



O-260997 



NO 



1^3] 



(HED 



1 












) \ 







S 1 




NO 



T 



s s 



1 



S 7 



1 



S8 



j = j + 1 



(12) 



0-260997 



m9] 



IT 



26 



34 



99 



void nra.llb1jnl.«truBturaLxavOChQL intslflO) 
VBUCP hO: 
SiBoalP iiit«ig9: 
I 

VBUP h.cev: 
laKTblndodai 

■xtsrn VBUF ltind.1 ibl.«x1jitnJcturcjE»l2(): 

biodwia * biiicLliM.«Kl^tructur«^l2< 
hjOQiv. ffvmthi dx. 

lrrt8lfl(H2,lfitsla(HX,lRtifdEH«.iiiHfaOH) ) 
ttjODiWWat.ltti.fUAC(h_«Qi^'«t*.blnded>.M) : 

bIncMa - bln4.llb1^xl^trueturtJMlK 

intsia(Hi,iiiuig9^ im«lrf)fa inufsOM ) 
tt_caimient.attr_funcClvxam.'«r.blndeda.hO) : 



vol d rmmj ib1.»l.ttruDturi.co«rt<MI. int«ioO) 
VBLKP M; 
SlontIP IntvlgO: 



15 



fOJCP R«.lfb1^^tnicturaCpar«rt) 
TBUCP parant: 



_lib1_*Ml^ructur«.atelaO(liit»l0Oi M); 
_libljn1jBtructur«.siin{tf(inttifl(l. hO); 



binMa * blid.ltfa1_Kljnruetur« ifll2(hjO(M|i. 

inUiuQtL intslfl(H& IntftlflOtfi^ Intclflm); 

■tjcoipanantjttr_fuic(h.oaiVk. 'd*. blraMa. hO): 



r«turn(»0); 



VBUPlLcav; 
vajpfaindMb: 

«jit*m VaJtP bln4.l lbl.«ict^ructurtucH((): 
tccam» - neMLvbllcO : 

hindedb - bind.! iM.eKl.«tnBtur«jdff (h-aii«>. 

intiigOMl InttfgOfT. iniftlaOtai) : 

luooip - ne«.vblk<>: 

bindeda *^ blf«l.lib1.eKl^tncturejdff(K.co«sc 

ifitti^l, inttigCHT. inttioO^) ; 
st_oaipmnt_ittr_fiinc(K.oai»'c4'.binfada,hO) : 



[@1 3] 



Ni_l IbLmil^ructuradwrMit) 
VBLKP pannt: 



.llb1.tii1.struetur«.ntelgG(lntftlo(l. hO); 
.lib1.»1_Btrucffur«_)nj|nige(intsi0O- hO>; 



m«.llb1^I.Btfueturtt.coaiiO<hO, lntaioO): 
iiei^lib1.ex1«structiir«jcoapZ<hO. in1si0O>; 

returnCW); 



HOLem 



_^7 0 



T2^vj Num 

T3 ^ Hit»ia»Hm>| * 



I 



5j 



mm 



(13) 



0-26O997 



ims] 



(ZED 



0- 











) . 








HDL^ti9]ft^€»{3^ 
S n «|SfiS^ 



<vxS 1 0 



S 1 2 



NO 



NO 



S 1 3 







r""^^ S 1 
[yes ^ 
























1 



S 1 T 



i = 1 + 1 



(14) 
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[@1 0] 



(@1 1 ] 



1A 



22 



mid n8mjdlftJnirotaB^l^rvetiim_titeiOCKint«ia0, hO> 
Sl9ialP lotslBO: 
VBU(P M: 

( 

tC.slgnl.mr.func(1at«ltiCHa SCNJULSIGNM^ HAL. hO) 
St^ign9l.0ttr.finc(lnt«i^1, XAJULSIOUU MMJU M) 
«t^iO>kaLat«r.ftinc(laHI^2. SCMJULStOUU MAJU M) 
stjSl9uLtttr.furw((nrfll^3. SCALJULStOUU lUU M) 
st.«i9iaL8ttr.fine(i(rtci40f4. XMJWJ5IGN«L HAL. hO) 



veld fiMjdlaJcuri 
SionilP IntBiOO; 
VUP M; 



1^tnctura.siA»la6Ontsi0a. hO> 



«t.«lml^ttr.tac(inUl^e. SCAUILSIQUC WO. M> 

tt.»iOal-Jttr.fwic(lntsltfKT. SCMJULSIOUL, MAJU M> 

st.sl(ral^tr.ftnc(lnUltfH«. SCAUULSIQRIL, WLL, hO> 

■t.si9ial^ttr.fiiic(lnui«m SCAttfLSICWC HJUL hO> 



WLKP w^jflQnimi ■^■■w1jrtnKtur»(ptr<nt) 
WUP nrcnt: 
Int pvtbidKi 
I 



at^i0rtal_attr 

st^lgnal^ttr. 
st^i«ial_attr. 
stjtiflrul_attr. 
st_ilgul^ttr. 
•tjiltMljattr, 
ttjiloul^ttr. 

sc_ilonil_ittr. 



.6nc(int«tflM1, 

.fucdntstOHl 
.luicdntiloM 
.ftjnB(liitit0»4G. 

.fiaicdatsiaHT, 
.fwcClfitafaO'm. 



SCAJULSIOUU 
SUUfLSICMIi. 
GCMJOLSICWL, 
SCMJHLSIdUL 
8CMJILS1GWL 

SCMJILSKMU 
SOUiLSIOUU 
SCMJULStOUU 



M): 
hD); 
M): 
hD): 
M): 
W): 

M): 



hjoam ' MiL«blk(); 

blnM « blnd.libf jni1-fltnictureLjMlzai.c(«k 

intiiO(H2. intvioO^a intsl0»4«, lnt*i0QM): 

•tjBtapofwiOltr.funedLcaiO. 'el'.blndMii. hO): 



ritiirndfl}; 



2] 












Sfrfff 



















